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Description

[0001] This invention relates to a stent for use in a
body passageway, comprising a flexible self-expanda-
ble braided tubular wall which varies in diameter along
the axis thereof.
[0002] Use of expandable stents is known for dam-
aged areas of body vessels such as for example food
pipes, for dilatation, repair or bridging such areas.
Where a patient suffers, for example, from a cancer of
the oesophagus while being otherwise in good status,
stenting is a valuable approach to help him live. As such
stents are subjected to stresses, in particular due to
movements of the duct such as peristaltic movements,
there is a tendency for the stent to migrate along the
duct where it is placed. When the stent is used for a
tumor at the end of a food pipe, for example at the junc-
tion of the oesophagus and stomach, the problem of mi-
gration is further enhanced because the stent may have
to protrude into the stomach. In such a case, the prob-
lem of anchoring the stent in the duct becomes particu-
larly critical because the stent may fall into the stomach.
A further problem arising with stents is that they have a
tendency to close the pipe in curved areas thereof be-
cause of their deformation.
[0003] The document "Endoscopy 1992:24:416-420"
describes a covered expandable metallic stent for pre-
venting ingrowth of malignant structures. This stent is
made of a steel wire bent in a zig-zag pattern and the
stent legs are connected to wire skirts at each end which
are intended to improve anchorage of the stent in a body
passageway. In addition, 1 mm. barbs are attached to
the skirts to still further enhance anchorage of the stent
in the passageway. However, the document specifically
outlines that migration remains a problem despite the
wire skirts and barbs which were provided for anchorage
purposes. Such a structure will certainly not allow safe
anchoring of the stent in a condition where the stent can-
not anchor at one of its ends, as in the case of a tumor
at the end of the oesophagus. And there are no solutions
to overcome the pipe closure due to deformation of the
stent in curved areas.
[0004] US Patent 4,655,771 discloses a stent made
of a flexible tubular braided structure formed of helically
wound thread elements. When the stent is deployed the
stent assumes a substantially cylindrical shape as it ex-
pands and substantially conforms to the vessel wall, and
the document outlines that such an expansion allows
the stent to stay in place by self-fixation because of the
permanent pressure of engagement against the vessel
wall. Such a configuration may provide a good fixation
in smooth rectilinear areas of the vessel. However, it will
not provide a safe fixation in areas where a part of the
stent cannot bear against the vessel wall. Nor will it solve
the problem of pipe closure in curved areas of the ves-
sel.
[0005] US Patent 5,064,435 shows a body implanta-
ble stent consisting of two or more generally tubular, co-

axial and slidably joined stent elements each of which
is of open weave construction, formed of multiple braid-
ed, helically wound strands of resilient material. The
stent is thus elastically deformed to a reduced radius
when deployed and it self expands radially when re-
leased after positioning in a vessel or other body cavity.
To match the axial contraction of the stent upon radial
expansion thereof and preserve a consistent length of
the stent in spite of the axial contraction of the overlap-
ping stent elements, the axially outward and nonover-
lapping portions of the stent are designed as radially out-
ward flares to secure fixation of the stent to the vessel
wall. Accordingly, axial contraction of the stent occurs
as a reduction in the length of the medial region where
the stent elements overlap. Other means to maintain the
axial length comprise reinforcing filaments near the op-
posite ends of the stent elements to increase the restor-
ing force, or fixation of hooks at the opposite ends of the
stent elements, or still an elongate axially directed flex-
ible and inextensible wire secured to the opposite ends
of the stent elements. Such a configuration cannot be
safely used if both the ends of the stent elements are
not very strongly affixed to the vessel wall. As a matter
of fact, if one of the stent elements is not firmly secured
to the vessel wall, it may migrate with respect to the oth-
er stent element, for example because of peristaltic
movements, whereby there may be a separation of the
overlapping stent elements; where the stent is to be
used at a place such as the junction of the oesophagus
to the stomach, the unsecured stent element will fall into
the stomach. Complete separation of the stent elements
will not occur in the case of use of an inextensible wire
secured to opposite ends of the stent elements; howev-
er, such a wire cannot prevent part separation of the
stent elements, for instance where the stent takes a rel-
atively sharply curved configuration, which may cause
serious injury to the vessel wall. And furthermore, what-
ever its configuration, the overlapping arrangement may
still enhance the problem of pipe closure in curved areas
because of the reduced flexibility resulting from the
overlapping condition of the braided structure.
[0006] EP 0 183 372 A1, which is used as a basis for
the preamble of claim 1, shows a stent for internal sup-
port of a bodily duct which may be collapsed for insertion
into a duct and then expanded to provide active internal
support to the duct. This stent comprises a braided self-
expandable tubular structure. In one embodiment, the
tubular structure varies in diameter along the axis there-
of from a large-diameter portion to a smaller-diameter
portion.
[0007] It is primary object of the invention to avoid the
aforesaid drawbacks. A further object of the invention is
to provide a stent structure which allows safe and effi-
cient operation in critical areas such as the end of a food
pipe. Still a further object of the invention is a stent which
minimises the risk of pipe closure whatever the config-
uration of the body passageway.
[0008] To this effect, the invention complies with the
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definitions given in the claims.
[0009] Accordingly, the flexible self-expandable
braided tubular wall forming the stent may comprise a
first proximal segment having proximal and distal ends
and a first outer diameter, a second distal segment hav-
ing proximal and distal ends and a second outer diam-
eter smaller than the said first outer diameter, and a third
intermediate segment having a proximal end connected
to the distal end of the first segment and a distal end
connected to the proximal end of the second segment.
With such a configuration the stent has a differential ge-
ometry which allows a very strong anchor of the first
proximal segment in the body passageway due to the
higher radial force at that level. The third intermediate
segment gives to the braiding a varying steep angle with
respect to the longitudinal axis of the tubular wall which
raises flexibility and/or radial force depending on the rel-
ative size of stent and vessel and on the elasticity of
vessel wall; this structure also strongly limits any flatten-
ing deformation tendency whereby the deformation of
the stent section remains closer to a circle. The second
distal segment makes an easier and safer way through
curves or at the end of a pipe. The differential geometry
thus allows a higher flexibility where needed, i.e., before
a curve of the body passageway, and it provides a better
bend taking, a smoother way in the curve, and a better
force differential to avoid migration under movements of
the vessel or when the stent is placed in delicate loca-
tions such as the junction of the oesophagus with the
stomach.
[0010] Where the first proximal and second distal seg-
ments are cylindrical, the first proximal segment may
firmly anchor in the vessel without any risk of damage
to the vessel wall or to possible fistulas because of the
surface repartition of the pressure of the braiding
against the vessel wall, whereas the second distal seg-
ment may smoothly bear against the vessel wall, even
in strongly narrowed areas.
[0011] Where the third intermediate segment is a trun-
cated cone having a base forming the proximal end of
the third intermediate segment and a top forming the dis-
tal end of the third intermediate segment, the best tran-
sitional flexibility and/or radial force repartition is
achieved between the first proximal and second distal
segments. And when the third intermediate segment is
formed of a plurality of consecutive truncated cones
connected to one another with each of said truncated
cones having a taper oriented towards the distal end of
the intermediate segment, with the possibility of having
two or more consecutive cones separated by a cylindri-
cal segment connected thereto, stents may be manu-
factured to meet specific requirements of flexibility, ra-
dial force, shaping up and selective anchor in particular
conditions of body vessels.
[0012] A covering layer of elastic material may sur-
round the tubular wall to prevent ingrowth of unwanted
cells through the stent. In a preferred embodiment, a
covering layer of elastic material is arranged within the

tubular wall to also prevent ingrowth of unwanted cells
through the stent; and the stent also enjoys a stronger
anchor of its segments in the body cavity due to the di-
rect contact of the braiding therewith. Within this frame,
a distal portion of the second distal segment may be un-
covered by the covering layer to assure when required
a better gripping of the stent to the body cavity in that
area, because of the stronger interpenetration between
braiding and vessel wall. In a still preferred embodiment,
at least a proximal portion of the first proximal segment
is not covered by the covering layer to enhance by
stronger interpenetration between braiding and vessel
wall the essential gripping of the stent in the body pas-
sageway in that area of higher radial force. Such an un-
covering of the first proximal segment may extend the
full length of the first proximal segment to take full ad-
vantage of the higher radial force to ensure the safest
anchor of that segment in the body passageway. The
uncovering of the first proximal segment also prevents
food trapping at the ingress of the stent between the first
proximal segment and the vessel wall; it also allows a
better fluid ingress through the stent if the first proximal
segment is somewhat bent in the vessel and does not
completely apply there against. And to provide a further
safety anchor of the stent in the body passageway, the
proximal end of the first proximal segment and/or the
distal end of the second distal segment may be flared
up.
[0013] According to a first method for manufacturing
the stent, it is provided to form an elongated mandrel
having a first proximal segment having proximal and dis-
tal ends and a first outer diameter, a second distal seg-
ment having proximal and distal ends and a second out-
er diameter smaller than said first outer diameter, and a
third intermediate segment having a proximal end con-
nected to the distal end of the first proximal segment
and a distal end connected to the proximal end of the
second segment, to form an elongated tubular braid of
spring steel having proximal and distal ends and an in-
ner diameter greater than said first outer diameter of the
first segment of the mandrel, to engage said tubular
braid over the mandrel, to heat the tubular braid over
the mandrel, and to pull during the heating the proximal
and distal ends of the tubular braid away from one an-
other on the mandrel to closely radially contract the tu-
bular braid over the segments of the mandrel. As the
spring steel of the tubular braid needs anyhow a heat
treatment to properly perform the resiliency of the braid,
this method takes advantage of this compulsory treat-
ment and of the deformation capacity of the braid to form
the differential geometry of the stent in a simple, eco-
nomical and efficient manner.
[0014] According to a second method for manufactur-
ing the stent, it is provided to form an elongated tubular
mandrel having a first proximal hollow segment having
proximal and distal ends and a first inner diameter, a
second distal hollow segment having proximal and distal
ends and a second inner diameter smaller than said first
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inner diameter, and a third intermediate hollow segment
having a proximal end connected to the distal end of the
first hollow segment and a distal end connected to the
proximal end of the second hollow segment, to form an
elongated tubular braid of spring steel having proximal
and distal ends and an outer diameter greater than the
first inner diameter of the first hollow segment of the tu-
bular mandrel, to pull the proximal and distal ends of the
elongated tubular braid away from one another to radi-
ally contract the tubular braid, to engage the contracted
tubular braid into the tubular mandrel, to release the pull
on the ends of the tubular braid to radially expand it in
the mandrel, and to heat the tubular braid in the mandrel
to closely radially expand the tubular braid against the
segments of the tubular mandrel. As for the first method,
this method basically takes advantage of the need of a
heat treatment for the braid to properly perform its resil-
iency to form the differential geometry of the stent; and
in addition the method takes advantage of the self ex-
pansion capacity of the braid to form the stent in a sim-
ple, economical and efficient manner.
[0015] These and other objects, features and advan-
tages of the invention will become readily apparent from
the following detailed description with reference to the
accompanying drawings which show, diagrammatically
and by way of example only, preferred but still illustrative
embodiments of the invention.
[0016] Figure 1 is a longitudinal view of a first embod-
iment of the stent.
[0017] Figure 2 is an enlarged detail of the stent of
Figure 1.
[0018] Figures 3A to 3C illustrate a first method for
manufacturing the stent according to the invention.
[0019] Figures 4A to 4E illustrate a further method for
manufacturing the stent according to the invention.
[0020] Figure 5 is a longitudinal view of a second em-
bodiment of the stent.
[0021] Figure 6 is a longitudinal view of a third embod-
iment of the stent.
[0022] The stent depicted in Figure 1 comprises a
flexible self-expandable braided tubular wall 1. As
shown in Figure 2 the tubular wall 1 is composed of a
first plurality of parallel spring stainless steel wires 2 hel-
ically wound in a first direction crossing a second plural-
ity of parallel spring stainless steel wires 3 helically
wound in a second direction opposite to the first one.
The braided structure assures contraction of the stent
in the radial direction when the two ends 4 and 5 of the
stent are pulled away from one another as exemplified
by arrows 6, and self-expansion of the stent in the radial
direction when the pull according to arrows 6 is re-
leased. This configuration is well known in the art and
needs no further description. Of course, other known
braidings or patterns providing the same effect may be
used.
[0023] The tubular wall 1 of the stent comprises a
proximal segment 7 having proximal and distal ends 8
and 9 and an outer diameter 10. The tubular wall 1 fur-

ther comprises a distal segment 11 having proximal and
distal ends 12 and 13 and an outer diameter 14 which
is smaller than the outer diameter 10 of the proximal
segment 7. Segments 7 and 11 are shown cylindrical
but other shapes are possible.
[0024] Between segments 7 and 11 is formed an in-
termediate segment 15 having a proximal end 16 con-
nected to the distal end 9 of proximal segment 7 and a
distal end 17 connected to the proximal end 12 of distal
segment 11. As shown in Figure 1, the intermediate seg-
ment 15 forms a truncated cone of which the base is
forming the proximal end 16 of the intermediate seg-
ment and of which the top is forming the distal end 17
of the intermediate segment. Other shapes are available
to form the intermediate segment 15.
[0025] Within the tubular wall 1 is arranged a covering
layer 18 of elastic biocompatible material. In the exam-
ple shown, this covering layer extends over a portion of
the distal segment 11, leaving a distal portion 19 thereof
uncovered. The covering layer 18 extends the full length
of intermediate segment 15, ending at the junction of
intermediate segment 15 with proximal segment 7, i.e.
at the distal end 9 of proximal segment 7 (or at proximal
end 16 of intermediate segment 15). This layer config-
uration is not compulsory, and the covering layer 18 may
fully cover the distal segment 11 as well as it may partly
or fully cover the proximal segment 7. It is also possible
to use the stent as described without covering layer 18.
The covering layer may also surround the tubular wall
1, partly or fully as described hereabove in connection
with the inner layer 18. This covering layer may be ap-
plied and affixed to the stent in any manner conventional
in the art, for instance by dipping.
[0026] Figures 3A to 3C illustrate a method for man-
ufacturing the stent.
[0027] As shown in Figure 3A, an elongated mandrel
20 is formed having a proximal segment 21 having prox-
imal and distal ends 22 and 23 and an outer diameter
24, a distal segment 25 having proximal and distal ends
26 and 27 and an outer diameter 28 smaller than the
outer diameter 24 of proximal segment 21, and an inter-
mediate segment 29 having a proximal end 30 connect-
ed to the distal end 23 of the proximal segment 21 and
a distal end 31 connected to the proximal end 26 of distal
segment 25. The intermediate segment 29 also forms a
truncated cone of which the base is forming the proximal
end 30 of the intermediate segment 29 and of which the
top is forming the distal end 31 of the intermediate seg-
ment.
[0028] As shown in Figure 3B, an elongated tubular
braid 32 is formed of spring stainless steel wire which
has proximal and distal ends 35 and 36 and an inner
diameter 33 greater than the outer diameter 24 of the
proximal segment 21 of mandrel 20.
[0029] As shown in Figure 3C, the tubular braid 32 is
engaged over the mandrel 20, it is heated over the man-
drel as depicted by arrows 34, and its proximal and distal
ends 35 and 36 are pulled away from one another as
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depicted by arrows 37 to contract it radially on the man-
drel as depicted by arrow 43. By this combined heat and
pull action, the tubular braid 32 will radially contract upon
mandrel 20 and its segments 21, 25 and 29, thereby tak-
ing their outer shape which corresponds to the shape of
the stent shown in Figure 1. By the heat treatment, the
stent thus obtained will retain the shape of the mandrel
and, after contraction thereof by pulling its ends 35 and
36 away from one another or otherwise, it will radially
self-expand along the acquired shapes of the mandrel
upon release of the contracted status.
[0030] Figures 4A to 4E show another method for
manufacturing the stent according to the invention.
[0031] An elongated tubular mandrel 47 is formed
having a proximal hollow segment 48 having proximal
and distal ends 49 and 50 and an inner diameter 51, a
distal hollow segment 52 having proximal and distal
ends 53 and 54 and an inner diameter 55 smaller than
the inner diameter 51 of the proximal segment 48, and
an intermediate hollow segment 56 having a proximal
end 57 connected to the distal end 50 of the proximal
segment 48 and a distal end 58 connected to the prox-
imal end 53 of the distal segment 52. This intermediate
segment also forms a truncated cone as in the previous
embodiments, however hollow.
[0032] As shown in Figure 4B, an elongated tubular
braid 59 is formed of stainless steel spring wire which
has proximal and distal ends 60 and 61 and an outer
diameter 62 greater than the inner diameter 51 of the
first proximal hollow segment 48 of hollow mandrel 47.
[0033] As shown in Figure 4C, pulling the ends 60 and
61 of the braid 59 away from one another as depicted
by arrows 63 radially contracts the tubular braid 59
which is then engaged into the tubular mandrel 47 as
shown in Figure 4D. The pull on the ends 60 and 61 is
then released (Figure 4E) as shown by arrows 64 to ex-
pand (arrows 66) the braid radially into the mandrel.
Heat is then applied (arrows 65) to the tubular braid in
the mandrel. The braid 59 will closely expand within and
against the segments 48, 52 and 56 of the hollow man-
drel 47, thereby taking their inner shape which corre-
sponds to the shape of the stent shown in Figure 1. By
the heat treatment, the stent will retain the shape of the
mandrel and, after radial contraction thereof by pulling
the ends away from one another or otherwise, it will ra-
dially expand along that acquired shape upon release
of the contracted status.
[0034] Variants are available without departing from
the scope of the invention.
[0035] For instance, the stent as shown in Figure 5,
which also comprises a flexible self-expandable braided
tubular wall 75, includes proximal and distal segments
76 and 77 which are cylindrical as for the embodiment
of Figure 1, with the outer diameter of distal segment 77
being smaller than that of the proximal segment 76. The
intermediate segment 78 is formed here by two consec-
utive truncated cones 79 and 90, each of which has a
taper oriented towards the distal end 91 of the interme-

diate segment 78. The truncated cone 79 has a base 92
forming the proximal end of the intermediate segment
78 and a top 93 forming the base of truncated cone 90
the top 94 of which forms the distal end of the interme-
diate segment 78.
[0036] The stent shown in Figure 6, also comprises a
flexible self-expandable braided tubular wall 95 includ-
ing proximal and distal segments 96 and 97 which are
cylindrical as for the embodiment of Figure 1, with the
outer diameter of distal segment 97 being smaller than
that of proximal segment 96. The intermediate segment
98 is here formed by two truncated cones 99 and 100
separated by a cylindrical segment 101. The base of
truncated cone 99 forms the proximal end of the inter-
mediate segment 98 and its top forms the base of cylin-
drical segment 101 the distal end of which forms the
base of truncated cone 100 the top of which forms the
distal end of the intermediate segment 98.
[0037] As for the stent of Figure 1, the stents of Fig-
ures 5 and 6 may be provided with an inner covering
layer of elastic material, and all the variants relating to
segments shape and positions of covering layer as pre-
viously described. Similarly, these variants may be ob-
tained by the same methods as described hereinbefore.
[0038] As a further variant for all the embodiments
shown, the proximal end of the proximal segment and/
or the distal end of the distal segment may be flared up.
[0039] In a still further variant applicable to all the em-
bodiments shown, the stent may be equipped with a
covering layer surrounding the tubular wall of the stent.
Such a covering layer may be applied and affixed to the
stent for instance as described in the document EP-
0621015-A1 of the same applicant as that of the present
invention.

Claims

1. A stent for use in a body passageway, comprising
a flexible self-expandable braided tubular wall (1)
formed of helically wound thread elements (2, 3),
which tubular wall varies in diameter along the lon-
gitudinal axis thereof, wherein the tubular wall (1)
comprises a first proximal anchor segment (7) hav-
ing proximal and distal ends (8, 9) and a first outer
diameter (10), a second distal way-making segment
(11) having proximal and distal ends (12, 13) and a
second outer diameter (14) smaller than said first
outer diameter (10), and a third intermediate seg-
ment (15) having a proximal end (16) connected to
the distal end (9) of the first proximal anchor seg-
ment (7) and a distal end (17) connected to the prox-
imal end (12) of the second distal way-making seg-
ment (11);

further characterized in that the first proxi-
mal anchor segment (7) is adapted to apply a higher
radial force to a wall of the body passageway to an-
chor the tubular wall within the body passageway,
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the second distal way-making segment (11) has a
higher bending flexibility for accommodating curves
in the body passageway, and a steep angle of the
braid with respect to the longitudinal axis of the tu-
bular wall (1) varies along the third intermediate
segment (15) to provide transitions in the radial
force and in the bending flexibility along the third
intermediate segment (15).

2. A stent according to claim 1, wherein said first prox-
imal and second distal segments (7, 11) are cylin-
drical.

3. A stent according to claim 1 or 2, wherein said third
intermediate segment (15) is a truncated cone hav-
ing a base forming the proximal end (16) of the third
intermediate segment (15) and a top forming the
distal end (17) of the third intermediate segment
(15).

4. A stent according to claim 1 or claim 2, wherein said
third intermediate segment (78) is formed of a plu-
rality of consecutive truncated cones (79, 90) con-
nected to one another, each of said truncated cones
having a taper oriented towards the distal end (91)
of the intermediate segment (78).

5. A stent according to claim 4, wherein at least two of
said consecutive cones (99, 100) are separated by
a cylindrical segment (101) connected thereto.

6. A stent according to any preceding claim, further
comprising a covering layer of elastic material sur-
rounding said tubular wall (59).

7. A stent according to any of claims 1 to 5, further
comprising a covering layer (18) of elastic material
arranged within said tubular wall (1).

8. A stent according to any of claims 6 or 7, wherein
at least a proximal portion of the first proximal seg-
ment (7) is not covered by the covering layer (18).

9. A stent according to any of claims 6 to 8, wherein a
distal portion of the second distal segment (11) is
not covered by the covering layer (18).

10. A stent according to any of claims 1 to 9, wherein
the proximal end of the first proximal segment (7) is
flared up.

11. A stent according to any of claims 1 to 10, wherein
the distal end of the second distal segment (11) is
flared up.

Patentansprüche

1. Stent zur Anwendung in einem Körperdurchgang,
mit einer selbstausdehnbaren geflochtenen röhren-
förmigen Wand (1), welche aus schraubenförmig
gewundenen Fadenelementen (2, 3) besteht und
längs ihrer Längsachse einen variierenden Durch-
messer hat, wobei die röhrenförmige Wand (1) ei-
nen ersten proximalen Ankerabschnitt (7) mit pro-
ximalen und distalen Enden (8, 9) und einem ersten
Aussendurchmesser (10), einen zweiten distalen,
wegbahnenden Abschnitt (11) mit proximalen und
distalen Enden (12, 13) und einem zweiten Aussen-
durchmesser (14), der kleiner als der erste Aussen-
durchmesser ist, sowie ferner einen dritten Zwi-
schenabschnitt (15) aufweist, welcher ein mit dem
distalen Ende (9) des ersten proximalen Ankerab-
schnitts (7) verbundenes proximales Ende (16) und
ein mit dem proximalen Ende (12) des zweiten weg-
bahnenden Abschnitts (11) verbundenes distales
Ende (17) hat, ferner dadurch gekennzeichnet,
dass der erste proximale Ankerabschnitt (7) so an-
gepasst ist, dass er eine höhere radiale Kraft auf
eine Wand des Körperdurchgangs ausübt, um die
röhrenförmige Wand innerhalb des Körperdurch-
gangs zu verankern, dass der zweite wegbahnende
Abschnitt (11) eine höhere Biegeflexibilität zur An-
passung an Kurven im Körperdurchgang hat, und
dass ein steiler Winkel des Geflechts in bezug auf
die Längsachse der röhrenförmigen Wand (1) längs
des dritten Zwischenabschnitts (15) variiert, um
Übergänge der radialen Kraft und der Biegeflexibi-
lität längs des dritten Zwischenabschnitte (15) zu
erhalten.

2. Stent nach Anspruch 1, wobei der erwähnte erste
proximale und der zweite distale Abschnitt (7, 11)
zylindrisch sind.

3. Stent nach Anspruch 1 oder 2, wobei der erwähnte
dritte Zwischenabschnitt (15) die Form eines Kegel-
stumpfs mit einer das proximale Ende (16) des drit-
ten Zwischenabschnitts (15) bildenden Basis und
einer das distale Ende (17) dieses dritten Zwischen-
abschnitts (15) bildenden Oberseite hat.

4. Stent nach Anspruch 1 oder 2, wobei der erwähnte
dritte Zwischenabschnitt (78) aus mehreren aufein-
anderfolgenden, miteinander verbundenen Kegel-
stümpfen (79, 90) besteht, von denen jeder sich in
Richtung auf das distale Ende (91) des Zwischen-
abschnitts (78) hin verjüngt.

5. Stent nach Anspruch 4, wobei wenigstens zwei der
erwähnten aufeinanderfolgenden Kegelstümpfe
(99, 100) durch einen zylindrischen, mit ihnen ver-
bundenen Abschnitt (101) getrennt sind.
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6. Stent nach einem der vorangehenden Ansprüche,
welcher ferner eine Deckschicht aus elastischem
Material aufweist, welche die erwähnte röhrenför-
mige Wand (59) umgibt.

7. Stent nach einem der Ansprüche 1 bis 5, welcher
ferner eine Deckschicht (18) aus elastischem Ma-
terial aufweist, die innerhalb der erwähnten röhren-
förmigen Wand (1) angeordnet ist.

8. Stent nach einem der Ansprüche 6 oder 7, wobei
wenigstens ein proximaler Teil des ersten proxima-
len Abschnitte (7) nicht mit der Deckschicht (18) be-
deckt ist.

9. Stent nach einem der Ansprüche 6 bis 8, wobei ein
distaler Teil des zweiten distalen Abschnitts (11)
nicht mit der Deckschicht (18) bedeckt ist.

10. Stent nach einem der Ansprüche 1 bis 9, wobei das
proximale Ende des ersten proximalen Abschnitts
(7) konisch erweitert ist.

11. Stent nach einem der Ansprüche 1 bis 10, wobei
das distale Ende des zweiten distalen Abschnitts
(11) konisch erweitert ist.

Revendications

1. Une endoprothèse pour usage dans un passage du
corps, comprenant une paroi tubulaire (1) flexible
auto-expansible tressée formée d'éléments (2,3) de
fil enroulés hélicoïdalement, ladite paroi tubulaire
variant en diamètre le long de son axe longitudinal,
dans laquelle la paroi tubulaire (1) comprend un
premier segment proximal d'ancrage (7) ayant des
extrémités proximale et distale (8,9) et un premier
diamètre externe (10), un deuxième segment distal
(11) formant un passage ayant des extrémités
proximale et distale (12,13) et un deuxième diamè-
tre externe (14) inférieur audit premier diamètre ex-
terne (10), et un troisième segment intermédiaire
(15) ayant une extrémité proximale (16) connectée
à l'extrémité distale (9) du premier segment proxi-
mal d'encrage (7) et une extrémité distale (17) con-
nectée à l'extrémité proximale (12) du deuxième
segment distal formant passage (11); caractérisée
en outre en ce que le premier segment proximal
d'ancrage (7) est adapté pour appliquer une force
radiale plus élevée à une paroi du passage du corps
pour ancrer la paroi tubulaire dans le passage du
corps, le deuxième segment distal formant un pas-
sage (11) a une souplesse en flexion plus élevée
pour s'adapter aux courbes dans le passage du
corps, et un angle aigu du tressage par rapport à
l'axe longitudinal de la paroi tubulaire (1) varie le
long du troisième segment intermédiaire (15) pour

fournir des transitions dans la forcé radiale et dans
la souplesse en flexion le long du troisième seg-
ment intermédiaire (15).

2. Une endoprothèse selon la revendication 1, dans
laquelle ledit premier segment proximal et ledit
deuxième segment distal (7,11) sont cylindriques.

3. Une endoprothèse selon la revendication 1 ou 2,
dans laquelle ledit troisième segment intermédiaire
(15) est un cône tronqué ayant une base formant
l'extrémité proximale (16) du troisième segment in-
termédiaire (15) et un sommet formant l'extrémité
distale (17) du troisième segment intermédiaire
(15).

4. Une endoprothèse selon la revendication 1 ou la re-
vendication 2, dans laquelle ledit troisième segment
intermédiaire (78) est formé d'une pluralité de cô-
nes tronqués consécutifs (79,90) connectés les uns
aux autres, chacun desdits cônes tronqués ayant
une conicité orientée en direction de l'extrémité dis-
tale (91) du segment intermédiaire (78).

5. Une endoprothèse selon la revendication 4, dans
laquelle au moins deux desdits cônes consécutifs
(99,100) sont séparés par un segment cylindrique
(101) connecté à ceux-ci.

6. Une endoprothèse selon n'importe quelle revendi-
cation précédente, comprenant en outre une cou-
che de couverture en matière élastique entourant
ladite paroi tubulaire (59).

7. Une endoprothèse selon n'importe laquelle des re-
vendications 1 à 5, comprenant en outre une cou-
che de couverture (18) en matière élastique arran-
gée à l'intérieur de ladite paroi tubulaire (1).

8. Une endoprothèse selon n'importe laquelle des re-
vendications 6 ou 7, dans laquelle au moins une
portion proximale du premier segment proximal (7)
n'est pas couverte par la couche de couverture (18).

9. Une endoprothèse selon n'importe laquelle des re-
vendications 6 à 8, dans laquelle une portion distale
du deuxième segment distal (11) n'est pas couverte
par la couche de couverture (18).

10. Une endoprothèse selon n'importe laquelle des re-
vendications 1 à 9, dans laquelle l'extrémité proxi-
male du premier segment proximal (7) est évasée.

11. Une endoprothèse selon n'importe laquelle des re-
vendications 1 à 10, dans laquelle l'extrémité distale
du deuxième segment distal (11) est évasée.
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